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(57) ABSTRACT 

Handover execution and communication resumption in a 
wireless access system is provided. Performing a handover 
includes communicating with a serving base station through 
a first communication link and receiving from the serving 
base station, handover information associated with at least 
one candidate target base station. The method also includes 
transmitting handover indicator to the serving base station 
indicating a handover operation to a selected target base sta 
tion and performing a ranging procedure with the selected 
target base station to establish a second communication link 
with the selected target base station while maintaining the 
first communication link with the serving base station. The 
method also includes being released from the serving base 
station in response to a handover complete status message 
from the selected target base station to the serving base sta 
tion, or resuming normal communication with the serving 
base station if the handover fails with the selected target base 
station. 
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HANDOVER EXECUTION AND 
COMMUNICATION RESUMPTION IN 

WRELESS ACCESS SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001 Pursuant to 35 U.S.C. S 119(a), this application 
claims the benefit of earlier filing date and right of priority to 
Korean Application No. 10-2004-0042642, filed on Jun. 10, 
2004, the contents of which are hereby incorporated by ref 
erence herein in their entirety. 

FIELD OF THE INVENTION 

0002 The present invention relates generally to a wireless 
access system, and more particularly to handover execution in 
a wireless access system. 

BACKGROUND OF THE INVENTION 

0003. The IEEE 802.16e system is part of a global stan 
dardization for broadband wireless access systems. IEEE802. 
16e does not have a hierarchical structure of HLR, VLR, 
MSC, BSC, RNC, etc. unlike second and third generation 
mobile communications systems, but does include a mobile 
subscriber station (MSS), a base station (BS), and an authen 
tication service authorization server (ASA server). A physical 
(PHY) layer and a medium access control (MAC) layer are 
defined between the BS and the MSS. 
0004. A handover process in a broadband wireless access 
system according to a related art is explained as follows. 
0005 1. Pre-Processing for Handover 
0006 Pre-processing for handover includes broadcasting 
associated information from a base station to a neighboring 
base station to inform all mobile subscriber stations within a 
respective cell of the associated information (Network Topol 
ogy Advertisement). The pre-processing also includes mea 
Suring a channel quality of the neighboring base station based 
on the associated information (MSS Scanning of Neighbor 
ing BS). The pre-processing also includes matching param 
eters between the base station and the neighboring base sta 
tion, Such as for example, an initial mobile Subscriber station 
power, a time difference for synchronization, and other 
parameters (Association Procedures). 
0007 a. Network Topology Advertisement 
0008. In network topology advertisement, the base station 
broadcasts information associated with network configura 
tion to all mobile subscriber stations within a cell via a MOB 
NBR-ADV MAC message, thereby providing all mobile sub 
scriber stations within the cell with the information pertaining 
to neighboring base stations. 
0009 b. MSS Scanning of Neighboring BS 
0010. In MSS scanning of neighboring BS, a mobile sub 
scriber station (MSS) scans a neighboring base station (BS) 
and requests a scanning interval for Scanning the neighboring 
BS from the BS via a MOB SCN-REQ MAC message. The 
BS then transmits a MOB SCN-RSP MAC message in 
response to the request to assign an interval for scanning 
(scanning interval) the neighboring B.S. Alternatively, the BS 
may directly transmit the MOB SCN RSP MAC message 
without a request from the MSS (unsolicited response). In the 
case of an unsolicited response, the scanning interval and an 
offset unit for Scanning start are assigned on a frame unit 
basis. 
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0011 c. Association Procedures 
0012. During association procedures, the MSS performs a 
ranging process with a BS to normally join a cell. In the 
ranging process, the MSS acquires basic information for 
communications from the BS. In other words, the MSS per 
forms BS scanning to select a new BS and then performs the 
association procedures. The MSS and the BS transmit a 
RNG REQ MAC message and a RNG RSP MAC message, 
respectively, to set values such as for example, a power offset 
value, a timing offset value, and other values of the MSS to 
suitable values. Transmission of the RNG REQ MAC mes 
sage is called an initial ranging operation and is a basic 
operation that the MSS may perform in a network entry 
procedure. When a handover is performed, a target BS 
accepts a new MSS and transmits items associated with the 
respective cell of the new MSS to the former serving BS and 
stores information pertaining to the MSS. 
0013 2. Handover Process 
0014. In a handover (HO) process, the MSS initiates han 
dover with the neighboring BS based on the channel quality 
information acquired in the handover pre-processing. 
00.15 a. Cell Selection 
0016. In a cell selection procedure, a cell is changed to 
enable the MSS to make a new registration to a BS, allowing 
for reception of a signal having an SINR (signal to interfer 
ence noise ratio) Superior to that of a signal transmitted from 
the BS of the current cell, prior to a normal registration of the 
MSS to a cell. In such case, since the MSS does not perform 
the registration procedure, the BS is unable to determine a 
moving situation of the MSS. 
(0017 b. HO (Handover) Initiation 
0018. In HO initiation, a handover may be initiated by the 
MSS or the BS. When the BS requests (initiates) a handover, 
the BS transmits a MOB BSHO-REQ MAC message to the 
MSS. On the contrary, when the MSS requests a handover, the 
MSS transmits a MOB MSSHO-REQ MAC message to the 
BS. 

0019. If the MSS transmits the MOB MSSHO-REQ 
MAC message, the MSS preferentially transmits the SINR of 
a signal received from a neighboring BS to the BS to enable 
the MOB MSSHO-REQ MAC message to be transmitted to 
a current serving BS. The current serving BS then selects a 
candidate BS as a target BS for performing the handover. 
0020. In a case where the BS receives the MOB MSSHO 
REQ MAC message from the MSS or in a case when the BS 
has not yet transmitted the MOB BSHO-REQ MAC mes 
sage to handover the MSS, the BS may allow the handover of 
the MSS after confirmation of an acknowledgement (ACK) 
for handing over a specific MSS from the neighboring BS. 
After receiving the MOB BSHO/MSSHO-REQ MAC mes 
sage, the MSS/BS transmits a MOB MSSHO/BSHO-RSP 
MAC message to inform the BS/MSS of a target BS for the 
handover. 
0021 c. HO Cancellation 
0022. In HO cancellation, after the MSS/BS transmits the 
MOB MSSHO/BSHO-REQ MAC message, the MSS may 
cancel the handover. In canceling the HO, the MSS sets a 
specific field (HO Type=01) of a MOB HO-IND MAC mes 
sage and transmits the set field to the BS. The BS receives the 
message and cancels the proceeding handover. 
(0023 d. Termination with the Serving BS 
0024. In termination with the serving BS, the MSS trans 
mits the MOB HO-IND MAC message to inform the serving 
BS that the handover is normally completed and then com 
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pletes the handover operation. In completing the handover 
operation, the MSS sets a specific field (HO Type=00) of the 
MOB HO-IND MAC message to transmit the information 
pertaining to the normal handover termination to the serving 
BS. The serving BS receives the MOB HO-IND MAC mes 
sage from the MSS and terminates a MAC state machine 
allocated to the MSS. The serving BS also terminates an ARQ 
(automatic repeat request) connection and all connections 
associated with data transmission. 

0025 e. HO Rejection 
0026. In HO rejection, the MSS is capable of rejecting a 
handover recommended by the BS. In rejecting a handover, 
the MSS sets a specific field (HO Type=10) of the MOB 
HO-IND MAC message and transmits the message to the BS. 
The BS receives the rejection message from the MSS, re 
seeks for a target BS and re-transmits the MOB BSHO-RSP 
MAC message to the MSS. 
0027 FIG. 1 is a diagram illustrating a handover process 
requested by a mobile subscriber station (MSS). 
0028 Referring to FIG. 1, an MSS 11 performs a scanning 
procedure to measure qualities of signals transmitted from 
neighboring BSs (S110). If the MSS 11 determines that a 
handover needs to be performed based on results of the neigh 
boring BS scanning procedure, the MSS 11 transmits a han 
dover request message (MOB-MSS-HO-REQ) to a serving 
BS 12 (S111). 
0029. The serving BS 12 receives the handover request 
message and transmits a handover pre-notification message 
(HO-pre-notification) including information that the MSS 11 
has requested a handover to a neighboring BS. Such as for 
example, handover target BSs (target BSs) 13 and 14 (S112, 
S113). The handover pre-notification message includes an 
identifier (MSS identifier) of the MSS 11 requesting the han 
dover, connection parameters, capabilities, a required band 
width, and quality of service information. 
0030 Each of the neighboring handover target BSs 13 and 
14 receives the handover pre-notification message and trans 
mits a handover pre-notification response message (HO-pre 
notification-response) to the serving BS 12 in response to the 
handover pre-notification message (S114, S115). The han 
dover pre-notification response message may include 
acknowledgement information pertaining to the handover 
pre-notification message and capability information pertain 
ing to the requested quality of service. 
0031. The serving BS 12 selects one of the neighboring 
handover target BSs 13 and 14 according to the response 
messages for the handover pre-notification and transmits a 
handover confirm message (HO-confirm) to the selected tar 
get BS 13 or 14 (S116). The serving BS 12 then transmits a 
handover response message (MOB-BSHO-RSP), including 
information pertaining to the selected handover target BS, to 
the MSS 11 (S117). The MSS 11 receives the handover 
response message and transmits a handover indicator mes 
sage (MOB-HO-IND) to release a connection from the MSS 
11 to the serving BS 12 (S118). Upon receipt of the handover 
indicator message from the MSS 11, the serving BS 12 
releases its connection to the MSS 11 (S119). 
0032. The MSS 11 then executes a fast ranging (Fast 
Ranging IE), a ranging request (RNG-REQ), and a ranging 
response (RNG-RSP) with the target BS 14 (S120, S121, 
S122). The target BS 14 becomes the serving BS 14 and the 
MSS 11 completes an initial network entry execution after 
handover (S123). 
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0033 FIG. 2 is a diagram illustrating a handover process 
requested by a base station (BS). 
0034 Referring to FIG. 2, a serving BS 22 triggers a 
procedure (trigger-to-release-MSS) to release a connection 
from an MSS 21 according to a corresponding decision 
(S210). The serving BS 22 then transmits a handover pre 
notification message (HO-pre-notification) including infor 
mation required for the handover of the MSS 21 to neighbor 
ing handover target BSs 23 and 24 (S211, S212). The 
handover pre-notification message includes an identifier 
(MSS identifier) of the MSS 21 requesting the handover, 
connection parameters, capabilities, a required bandwidth, 
and quality of service information. 
0035 Each of the neighboring handover target BSs 23 and 
24 receive the handover pre-notification message and trans 
mit a handover pre-notification response message (HO-pre 
notification-response) to the serving BS 22 in response to the 
handover pre-notification message (S213, S214). The han 
dover pre-notification response message may include 
acknowledgement information pertaining to the handover 
pre-notification message and capability information pertain 
ing to the requested quality of service. 
0036. The serving BS 22 then transmits a handover request 
message to the MSS 21 based on the information received via 
the handover pre-notification response message (S215). The 
handover request message includes information pertaining to 
the target BSs 23 and 24 available for the handover. The MSS 
21 then performs a neighboring BS Scanning procedure to 
measure quality of signals received by the neighboring target 
BSs, as recognized via a handover response message (S216). 
In a case where the target BS 24 is found for the handover is 
found as a result of the neighboring BS scanning, the MSS 21 
transmits a handover response message including target BS 
information for the handover to the serving BS 22 (S217). The 
serving BS 22 then transmits a handover confirm message to 
the target BS 24 to which the MSS 21 intends to perform the 
handover (S218). 
0037. The MSS 21 then transmits a handover indicator 
message (MOB-HO-IND) for releasing a connection from 
the MSS 21 to the serving BS 22 (S219). Upon receipt of the 
handover indicator message, the serving BS 22 releases its 
connection to the MSS 21 (S220). 
0038. The MSS 21 then executes a fast ranging (Fast 
Ranging IE), a ranging request (RNG-REQ), and a ranging 
response (RNG-RSP) (S221, S222, S223) with the serving 
target BS 24 for the handover and then completes an initial 
network entry execution after handover (S224). 
0039 FIG. 3 is a diagram illustrating a process by which 
an MSS re-enters a former serving BS, such as in the case of 
a call drop. 
0040. Referring to FIG.3, an MSS31 performs a scanning 
procedure to measure qualities of signals transmitted from 
neighboring BSs (S310). If the MSS determines that a han 
dover needs to be performed based on results of the neigh 
boring BS scanning procedure, the MSS 31 transmits a han 
dover request message (MOB-MSS-HO-REQ) to a serving 
BS32 (S311). 
0041. The serving BS 32 receives the handover request 
message and transmits a handover pre-notification message 
(HO-pre-notification) including information that the MSS 31 
has requested a handover to a neighboring BS. Such as for 
example, handover target BSs 33 and 34 (S312, S313). The 
handover pre-notification message includes an identifier 
(MSS identifier) of the MSS requesting the handover, con 
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nection parameters, capabilities, a required bandwidth, and 
quality of service information. 
0042 Each of the neighboring handover target BSs 33 and 
34 receive the handover pre-notification message and trans 
mit a handover pre-notification response message (HO-pre 
notification-response) to the serving BS32 in response to the 
handover pre-notification message (S314, S315). The han 
dover pre-notification response message may include 
acknowledgement information pertaining to the handover 
pre-notification message and capability information pertain 
ing to the requested quality of service. 
0043. The serving BS 32 selects one of the neighboring 
handover target BSs 33 and 34 according to the response 
messages for the handover pre-notification and transmits a 
handover confirm message (HO-confirm) to the selected tar 
get BS 33 or 34 (S316). The serving BS32 then transmits a 
handover response message (MOB-BSHO-RSP) including 
information pertaining to the target BS for the handover to the 
MSS31 (S317). The MSS31 receives the handover response 
message from the serving BS 32 and transmits a handover 
indicator message (MOB-HO-IND) to release a connection 
from the MSS31 to the serving BS32 (S318). Upon receipt of 
the handover indicator message, the serving BS32 releases its 
connection to the MSS 31 (S319). 

SUMMARY OF THE INVENTION 

0044 Accordingly, the present invention is directed to 
handover execution and communication resumption in a 
wireless access system that substantially obviates one or 
more problems due to limitations and disadvantages of the 
related art. 
0045 An object of the present invention is to provide a 
method of efficiently resuming communications in a wireless 
access system when a mobile subscriber station (MSS) 
returns to a former serving base station (BS) in case of a 
handover failure. 
0046 Additional advantages, objects, and features of the 
invention will be set forth in part in the description which 
follows and in part will become apparent to those having 
ordinary skill in the art upon examination of the following or 
may be learned from practice of the invention. The objectives 
and other advantages of the invention may be realized and 
attained by the structure particularly pointed out in the written 
description and claims hereofas well as the appended draw 
ings. 
0047. To achieve these objects and other advantages and in 
accordance with the purpose of the invention, as embodied 
and broadly described herein, in one embodiment, a method 
of performing handover operation in a wireless communica 
tion system includes communicating with a serving base sta 
tion through a first communication link and receiving from 
the serving base station, handover information associated 
with at least one candidate target base station, wherein the 
handover information comprises at least quality of service 
capable of being handled by the at least one candidate target 
base station. The method also includes transmitting a han 
dover indicator to the serving base station indicating a han 
dover operation to a selected target base station, wherein the 
mobile subscriber station determines whether to perform han 
dover in response to the handover information, and perform 
ing a ranging procedure with the selected target base station to 
establish a second communication link with the selected tar 
get base station while maintaining the first communication 
link with the serving base station, wherein the ranging pro 
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cedure comprises attempting to establish an uplink synchro 
nization and power adjustment between the mobile sub 
scriber station and the selected target base station. The 
method also includes being released from the serving base 
station in response to a handover complete status message 
from the selected target base station to the serving base sta 
tion, or resuming normal communication with the serving 
base station if the handover fails with the selected target base 
station. 
0048. The method may also preferably include receiving a 
handover response from a serving base station upon the serv 
ing base station transmitting a handover confirmation to a 
handover target base station, wherein the handover response 
comprises at least quality of service information requested to 
be handled by the handover target base station. The method 
may also preferably include, in a mobile subscriber station 
initiated handover, transmitting a handover request to a serv 
ing base station through a first communication link prior to 
receiving the handover response from the serving base sta 
tion. The method may also preferably include, in a service 
base station initiated handover, receiving a handover request 
from the serving base station prior to transmitting a handover 
response to the serving base station. 
0049. The mobile subscriber station may preferably be 
released from the serving base station when the handover 
complete status message indicates Successful handover. The 
mobile subscriber station may preferably resume normal 
communication with the serving base station when the han 
dover complete status message indicates handover failure. 
0050. The step of performing the ranging procedure may 
preferably include receiving a frame slot allocation from the 
target base station for a fast ranging, transmitting a ranging 
request to the target base station using the allotted frame slot, 
and receiving a ranging response from the target base station. 
0051. The handover complete status message from the 
target base station to the serving base station may preferably 
be an inter-base station backbone message. The handover 
indicator may preferably include one of (1) serving base 
station release, (2) handover cancel, and (3) handover rejec 
tion. 
0052. In another embodiment, a method of performing 
handover operation in a wireless communication system 
includes receiving a handover request from a mobile Sub 
scriber station through a first communication link, transmit 
ting a handover pre-notification to a target base station, and 
transmitting a handover response upon the serving base sta 
tion receiving a handover confirmation from the target base 
station. The method also includes receiving a handover indi 
cator from the mobile Subscriber station indicating a han 
dover operation to the target base station and performing a 
setup procedure between the mobile subscriber station and 
the target base station to establish a second communication 
link with the target base station while maintaining the first 
communication link with the serving base station. The 
method also includes releasing the mobile subscriber station 
or continuing normal communication with the mobile Sub 
scriber station in response to a handover complete status 
message from the target base station to the serving base 
station. 
0053. In yet another embodiment, a method of performing 
handover operation in a wireless communication system 
comprises transmitting a handover pre-notification to a target 
base station. The method also comprises transmitting a han 
dover response upon the serving base station receiving a 
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handover confirmation from the target base station and trans 
mitting a handover request to a mobile Subscriber station that 
is in communication with the serving base station through a 
first communication link. The method also comprises receiv 
ing a handover response from the mobile Subscriber station 
indicating a handover operation to the target base station. The 
method also comprises performing a setup procedure 
between the mobile subscriber station and the target base 
station to establish a second communication link with the 
target base station while maintaining the first communication 
link with the serving base station. The method also comprises 
releasing the mobile Subscriber station or continuing normal 
communication with the mobile subscriber station in 
response to a handover complete status message from the 
target base station to the serving base station. 
0054 The handover request may preferably comprise a 
possible handover target base station. The method may also 
preferably comprise receiving a handover complete message 
from the target base station to the serving base station. 
0055. The foregoing and other objects, features, aspects 
and advantages of the present invention will become more 
apparent from the following detailed description of the 
present invention when taken in conjunction with the accom 
panying drawings. It is to be understood that both the forego 
ing general description and the following detailed description 
of the present invention are exemplary and explanatory and 
are intended to provide further explanation of the invention as 
claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0056. The accompanying drawings, which are included to 
provide a further understanding of the invention and are 
incorporated in and constitute a part of this application, illus 
trate embodiments of the invention and together with the 
description serve to explain the principles of the invention. 
0057 FIG. 1 is a diagram illustrating a handover process 
requested by a mobile subscriber station (MSS). 
0058 FIG. 2 is a diagram illustrating a handover process 
requested by a base station (BS). 
0059 FIG. 3 is a diagram illustrating a process by which 
an MSS re-enters a former serving BS, such as in the case of 
a call drop. 
0060 FIG. 4 is a diagram illustrating a handover process 
initiated by a MSS, according to one embodiment of the 
present invention. 
0061 FIG. 5 is a diagram illustrating a handover process 
initiated by a BS, according to one embodiment of the present 
invention. 
0062 FIG. 6 is a diagram illustrating a process by which 
an MSS resumes communications with a former serving BS, 
in case of a handover failure, according to one embodiment 
the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0063 Reference will now be made in detail to the pre 
ferred embodiments of the present invention, examples of 
which are illustrated in the accompanying drawings. Wher 
ever possible, the same reference numbers will be used 
throughout the drawings to refer to the same or like parts. 
0064 FIG. 4 is a diagram illustrating a handover process 
initiated by a mobile subscriber station (MSS), according to 
one embodiment of the present invention. 
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0065 Referring to FIG.4, an MSS 41 performs a scanning 
procedure to measure qualities of signals transmitted from 
neighboring base stations (BSs) (S410). If the MSS 41 deter 
mines that a handover needs to be performed based on results 
of the neighboring BS scanning procedure, the MSS 41 may 
transmit a handover request message (e.g., MOB-MSS-HO 
REQ) to a serving BS 42 (S411). 
0066. The serving BS 42 receives the handover request 
message and may transmit a handover pre-notification mes 
sage (e.g., HO-pre-notification) to a neighboring BS. Such as 
for example, handover target BSs (target BSs) 43 and 44 
(S412, S413). The handover pre-notification message may 
preferably include information that the MSS 41 has requested 
a handover, as well as an identifier (MSS identifier) of the 
MSS requesting the handover, connection parameters, capa 
bilities, a required bandwidth, and quality of service informa 
tion. 
0067. Each of the neighboring handover target BSs 43 and 
44 may receive the handover pre-notification message and 
may transmit a handover pre-notification response message 
(e.g., HO-pre-notification-response) to the serving BS 42 in 
response to the handover pre-notification message (S414. 
S415). The handover pre-notification response message may 
preferably include acknowledgement information pertaining 
to the handover pre-notification message and capability infor 
mation pertaining to the requested quality of service. 
0068. The serving BS 42 may select one of the neighbor 
ing handover target BSs 43 and 44 based on the handover 
pre-notification response message and may transmit a han 
dover confirm message (e.g., HO-confirm) to the selected 
target BS 43 or 44 (S416). The serving BS 42 may transmit a 
handover response message (e.g., MOB-BSHO-RSP), 
including information pertaining to the possible handover 
target BS, to the MSS 41 (S417). The MSS 41 receives the 
handover response message and may transmit a handover 
indicator message (e.g., MOB-HO-IND) to release a connec 
tion from the MSS 41 to the serving BS 42 (S418). 
0069. An exemplary configuration of the handover indica 
tor message is shown in Table 1. 

TABLE 1 

Syntax Size Notes 

MOB HO IND Message 
Format(){ 
Management Message Type = 8 bits 
56 
reserved 6 bits Reserved: shall be set to zero 
HO IND type 2 bits 00: Serving BS release 

01: HO cancel 
10: HO rejection 
11: Resume Communication 

Target BS ID 48 bits Applicable only when 
HO IND type is 
Set to OO or 01 

HAMC Tuple 21 bytes 

(0070. The handover indicator message (MOB HO-IND) 
may include information to notify the former serving BS 42 to 
resume communication with the MSS 41 if the handover of 
the MSS 41 to the handover target BS fails. 
(0071. Before the connection to the MSS 41 to the serving 
BS 42 is released, the MSS 41 may preferably execute a fast 
ranging (e.g., Fast Ranging IE), a ranging request (e.g., 
RNG-REQ), and a ranging response (e.g., RNG-RSP) with 
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the targetBS selected for the handover (S419, S420, S421). In 
the embodiment, the target BS 44 is selected for the handover. 
The ranging request may preferably require uplink synchro 
nization between the MSS 41 and the target BS 44. The fast 
ranging may preferably comprise a frame slot allocation by 
the target base station 44 to enable the MSS 41 to use the 
allotted frame slot for performance of fast ranging. 
0072. In one embodiment, if the handover is successfully 
performed, the handover target BS 44 may transmit a han 
dover result to the serving BS 42 via a handover complete 
message (e.g., HO-Complete). The former serving BS 42 
may preferably recognize the Successful completion of the 
handover via the handover complete message and may 
release the serving BS’s 42 connection to the MSS 41 (S423). 
Execution of initial network entry may then be completed 
(S424). 
0073. An exemplary configuration of the handover com 
plete message is shown in Table 2. 

TABLE 2 

Field Size Notes 

Global Header 152 bits 
MSS unique 48 bits 48-bit unique identifier used by MSS on initial 
identifier network entry 
Reason 8 bits #0: Successful Handover 

#1: Handover Failure due to XXX 
#2: Handover failure due to yyy 
#3-7: reserved 

Security field TBD A means to authenticate this message 

0074 The handover complete message may preferably be 
an inter-base station backbone message to provide notifica 
tion of a handover state of the MSS 41 from a new serving BS 
to the former serving BS 42. Using the handover complete 
message, the former serving BS 42 may determine whether 
the MSS 41 has completed the handover to the handover 
target BS 44. In a case where there is a handover failure, the 
reason for the handover failure (failure reason) may prefer 
ably be set to be delivered to the former serving BS 42. The 
failure reason may be, for example, a call drop that causes the 
MSS 41 to fail in accessing the handover target BS 44. 
0075. In the event that the handover process is completed, 
the former serving BS 42 may maintain resources and infor 
mation associated with the MSS 41 for a predetermined time 
duration (where there is no instruction from the new serving 
BS 44). 
0076 FIG. 5 is a diagram illustrating a handover process 
initiated by a BS, according to one embodiment of the present 
invention. 
0077 Referring to FIG. 5, a serving BS 52 triggers a 
procedure (e.g., trigger-to-release-MSS) to release a connec 
tion from an MSS 51 according to a corresponding determi 
nation (S510). 
0078. The serving BS 52 may transmit a handover pre 
notification message (e.g., HO-pre-notification) including 
information required for the handover of the MSS 51 to 
neighboring handovertarget BSs 53 and 54 (S511, S512). The 
handover pre-notification message may include an identifier 
(MSS identifier) of the MSS requesting the handover, con 
nection parameters, capabilities, a required bandwidth, and 
quality of service information. 
0079. Each of the neighboring handover target BSs 53 and 
54 may receive the handover pre-notification message and 
may transmit a handover pre-notification response message 
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(e.g., HO-pre-notification-response) to the serving BS 52 in 
response to the handover pre-notification message (S513, 
S514). The handover pre-notification response message may 
preferably include acknowledgement information pertaining 
to the handover pre-notification message and capability infor 
mation pertaining to the requested quality of service. 
0080. The serving BS 52 may preferably transmit a han 
dover response message to the MSS 51 based on the infor 
mation received via the handover pre-notification response 
message (S515). The handover response message may pref 
erably include information pertaining to the target BSs 53 and 
54 available for the handover. The MSS 51 may preferably 
perform a neighboring BS Scanning procedure to measure 
quality of received signals on the neighboring target BSS, 
recognized via the handover response message (S516). 
I0081. In another embodiment, in a case where the neigh 
boring BS scanning procedure finds the target BS 54 for the 
handover, the MSS 51 may transmit a handover response 
message including target BS information for the handover to 
the serving BS 52 (S517). The serving BS 52 also may trans 
mit a handover confirm message to the target BS 54, with 
which the MSS 51 determines to perform the handover 
(S518). 
I0082. The MSS 51 may transmit a handover indicator 
message (e.g., MOB-HO-IND) to release a connection from 
the MSS 51 to the serving BS 52 (S519). The handover 
indicator message may preferably be configured as shown in 
Table 1. 
I0083. Before the connection of the MSS 51 to the serving 
BS 52 is released, the MSS 51 may preferably execute a fast 
ranging (e.g., Fast Ranging IE), a ranging request (e.g., 
RNG-REQ), and a ranging response (e.g., RNG-RSP) with 
the serving target BS 54 for the handover (S520, S521, S522). 
I0084. In yet another embodiment, if the handover is suc 
cessfully performed, the handover target BS 54 may transmit 
a handover result to the serving BS 52 via a handover com 
plete message (e.g., HO-Complete). The handover complete 
message may preferably be configured as shown in Table 2. 
The former serving BS 52 may preferably recognize success 
ful completion of the handover via the handover complete 
message and may release its connection to the MSS 51 
(S524). Execution of initial network entry may then be com 
pleted (S525). 
I0085 FIG. 6 is a diagram illustrating a process by which 
an MSS resumes communications with a former serving BS, 
in case of a handover failure, according to one embodiment 
the present invention. The handover failure may be due to, for 
example, a call drop or other failure reason. 
I0086 Referring to FIG. 6, an MSS 61 performs a scanning 
procedure to measure qualities of signals transmitted from 
neighboring BSs (S10). If the MSS 61 determines that a 
handover needs to be performed based on results of the neigh 
boring BS scanning procedure, the MSS 61 may preferably 
transmit a handover request message (e.g., MOB-MSS-HO 
REQ) to a serving BS 62 (S611). 
I0087. The serving BS 62 receives the handover request 
message and may transmit a handover pre-notification mes 
sage (e.g., HO-pre-notification) including information that 
the MSS 61 has requested a handover to a neighboring BS, 
such as for example, handover target BSs 63 and 64 (S612. 
S613). The handover pre-notification message may also 
include an identifier (MSS identifier) of the MSS requesting 
the handover, connection parameters, capabilities, a required 
bandwidth, and quality of service information. 
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0088. Each of the neighboring handover target BSS 63 and 
64 may receive the handover pre-notification message and 
may transmit a handover pre-notification response message 
(e.g., HO-pre-notification-response) to the serving BS 62 in 
response to the handover pre-notification message (S614, 
S615). The handover pre-notification response message may 
preferably include acknowledgement information pertaining 
to the handoverpre-notification message and capability infor 
mation pertaining to the requested quality of service. 
I0089. The serving BS 62 may preferably select one of the 
neighboring handover target BSs 63 and 64 based on the 
handover pre-notification response message and may trans 
mit a handover confirm message (e.g., HO-confirm) to the 
selected target BS 63 or 64 (S616). The serving BS 62 may 
also transmit a handover response message (e.g., MOB 
BSHO-RSP), including information pertaining to the han 
dover target BS, to the MSS 61 (S617). The MSS 61 receives 
the handover response message and may transmit a handover 
indicator message (e.g., MOB-HO-IND) to release a connec 
tion from the MSS 61 to the serving BS 62 (S618). 
0090. In still another embodiment, when the MSS 61 
attempts to connect to the handover target BS 64, a handover 
failure, such as for example a call drop, occurs (S619). The 
MSS 61 may preferably recognize the handover failure and 
may notify the handover target BS 64. The MSS 61 may also 
cancel the handover from the former serving BS 62 and may 
transmit a message to resume communications with the 
former serving BS 62. Because the connection between the 
serving BS 62 and the MSS 61 was not yet released, the MSS 
61 may maintain the connection with the serving BS 62 
without executing a procedure for re-entering the serving BS 
62. Thus, although the handover attempt failed, the MSS 61 
may maintain the connection with the serving BS 62 without 
executing a procedure for re-entering the serving BS 62. In 
order to resume communications with the former serving BS 
62, the exemplary handover indicator message shown in 
Table 1 may preferably be used. 
0091. In one embodiment, a method of performing han 
dover operation in a wireless communication system includes 
communicating with a serving base station through a first 
communication link and receiving from the serving base sta 
tion, handover information associated with at least one can 
didate target base station, wherein the handover information 
comprises at least quality of service capable of being handled 
by the at least one candidate target base station. The method 
also includes transmitting a handover indicator to the serving 
base station indicating a handover operation to a selected 
target base station, wherein the mobile subscriber station 
determines whether to perform handover in response to the 
handover information, and performing a ranging procedure 
with the selected target base station to establish a second 
communication link with the selected target base station 
while maintaining the first communication link with the Serv 
ing base station, wherein the ranging procedure comprises 
attempting to establish an uplink synchronization and power 
adjustment between the mobile subscriber station and the 
selected target base station. The method also includes being 
released from the serving base station in response to a han 
dover complete status message from the selected target base 
station to the serving base station, or resuming normal com 
munication with the serving base station if the handover fails 
with the selected target base station. 
0092. The method may also preferably include receiving a 
handover response from a serving base station upon the Serv 
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ing base station transmitting a handover confirmation to a 
handover target base station, wherein the handover response 
comprises at least quality of service information requested to 
be handled by the handover target base station. The method 
may also preferably include, in a mobile subscriber station 
initiated handover, transmitting a handover request to a serv 
ing base station through a first communication link prior to 
receiving the handover response from the serving base sta 
tion. The method may also preferably include, in a service 
base station initiated handover, receiving a handover request 
from the serving base station prior to transmitting a handover 
response to the serving base station. 
(0093. The mobile subscriber station may preferably be 
released from the serving base station when the handover 
complete status message indicates Successful handover. The 
mobile subscriber station may preferably resume normal 
communication with the serving base station when the han 
dover complete status message indicates handover failure. 
0094. The step of performing the ranging procedure may 
preferably include receiving a frame slot allocation from the 
target base station for a fast ranging, transmitting a ranging 
request to the target base station using the allotted frame slot, 
and receiving a ranging response from the target base station. 
0.095 The handover complete status message from the 
target base station to the serving base station may preferably 
be an inter-base station backbone message. The handover 
indicator may preferably include one of (1) serving base 
station release, (2) handover cancel, and (3) handover rejec 
tion. 
0096. In another embodiment, a method of performing 
handover operation in a wireless communication system 
includes receiving a handover request from a mobile Sub 
scriber station through a first communication link, transmit 
ting a handover pre-notification to a target base station, and 
transmitting a handover response upon the serving base sta 
tion receiving a handover confirmation from the target base 
station. The method also includes receiving a handover indi 
cator from the mobile Subscriber station indicating a han 
dover operation to the target base station and performing a 
setup procedure between the mobile subscriber station and 
the target base station to establish a second communication 
link with the target base station while maintaining the first 
communication link with the serving base station. The 
method also includes releasing the mobile subscriber station 
or continuing normal communication with the mobile Sub 
scriber station in response to a handover complete status 
message from the target base station to the serving base 
station. 

0097. In yet another embodiment, a method of performing 
handover operation in a wireless communication system 
comprises transmitting a handover pre-notification to a target 
base station. The method also comprises transmitting a han 
dover response upon the serving base station receiving a 
handover confirmation from the target base station and trans 
mitting a handover request to a mobile Subscriber station that 
is in communication with the serving base station through a 
first communication link. The method also comprises receiv 
ing a handover response from the mobile Subscriber station 
indicating a handover operation to the target base station. The 
method also comprises performing a setup procedure 
between the mobile subscriber station and the target base 
station to establish a second communication link with the 
target base station while maintaining the first communication 
link with the serving base station. The method also comprises 
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releasing the mobile Subscriber station or continuing normal 
communication with the mobile subscriber station in 
response to a handover complete status message from the 
target base station to the serving base station. 
0098. The handover request may preferably comprise a 
possible handover target base station. The method may also 
preferably comprise receiving a handover complete message 
from the target base station to the serving base station. 
0099. Accordingly, the present invention may efficiently 
execute a handover and/or resume communications in a wire 
less access system when a mobile subscriber station (MSS) 
returns to a former serving base station (BS), in a case of a 
failed handover. 
0100. It will be apparent to those skilled in the art that 
various modifications and variations may be made in the 
present invention without departing from the spirit or scope of 
the inventions. Thus, it is intended that the present invention 
covers the modifications and variations of this invention pro 
vided they come within the scope of the appended claims and 
their equivalents. 

1-25. (canceled) 
26. A method of performing handover operation in a wire 

less communication system, the method comprising: 
receiving a handover message from the serving base sta 

tion, wherein the serving base station determines that 
handover needs to be performed by triggering a proce 
dure to release a connection, and the handover message 
includes information pertaining to one or more target the 
target base station available for the handover; 

performing a scanning procedure to measure qualities of 
signals transmitted from neighboring base stations if the 
Scanning procedure is required, wherein the scanning 
procedure comprises transmitting a scan request mes 
Sage for requesting scanning interval to the serving base 
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station and receiving a scan response message in 
response to the scan request message to assign Scanning 
interval for scanning the neighboring base stations; 

transmitting a handover indication message to release a 
connection to the serving base station, wherein the han 
dover indication message comprises a handover indica 
tion type which is set to releasing serving base station 
and an identifier of a handover target base station; 

receiving a fast ranging information from the handover 
target base station, wherein the fast ranging information 
comprises resources which is allocated for ranging 
request: 

transmitting ranging request message using the resources 
allocated by the fast ranging information and receiving 
ranging response message to establish an uplink syn 
chronization and power adjustment with the handover 
target base station; and 

being released by the serving base station if a predeter 
mined time duration passes after the serving base station 
receives a handover indication message. 

27. The method of claim 26, wherein the fast ranging 
information is Fast Ranging IE. 

28. The method of claim 26, wherein the handover pre 
notification message includes information that the mobile 
Subscriber station has requested a handover as well as an 
identifier of the mobile subscriber station. 

29. The method of claim 26, further comprising transmit 
ting a handover indication message to the serving base station 
if the handover to the target base station fails. 

30. The method of claim 26, further comprising resuming 
communication with the serving base station if the handover 
to the target base station fails. 
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